piece of the vein by turning the vessel inside out. (Fig. 1 & 2) . Various other have also been tried, but other reconstructive bypass methods of the vessels proven to be inadequate because they require a long skin incision. In order to ascertain the gross changes observed, we used simple circumferential measurements to indicate degree of swelling or edema at the following four levels knee, ankle, the uppermost part of the thigh and the middle part of the thigh. Before performing end to end AVA, the diameter of the vessels were measured in order to ascertain the relationship between the blood circulation and the diameter of the vessels. The greatest diameter of ecchymosis and necrosis in the lower extremities was also measured when such pathological changes were observed. As the basis for comparisons, the control limbs were measured preoperatively as well as postoperatively and later references were made to the circumferences of the control limb.
The following data was checked with each experimental adult dog : (1) the femoral arterial pressure, (2) the pressure in the lowest distal region of the great saphenous S -21 vein, (3) the pressure at the lowest distal part of the great saphenous vein which was blocked at the femoral vein, (4) the pressure in the distal part of the great saphenous vein after the blockage of the femoral artery and vein was accomplished, (5) the pressure in the distal part of the great saphenous vein soon after the AVA was made, (6) the pressure in the distal part of the great saphenous vein after forming the stricture in the part of AVA.
Results Figure 5 ' offers a synopsis of the results arranged according to the circumference of the operated limb and the postoperative days. Figure 9 shows the relationship between postoperative symptoms and frequency.
Thirty limbs (15 dogs) were available for complete investigation. Three out of the earlier 20 dogs died by anesthetic failure and two dogs also had to be eliminated because of deaths on the second postoperative day. In these cases, marked swelling of the operated limbs were observed.
Swelling : As judged from the increased circumference of the limbs on the operated side, swelling of variable degree was present in all cases with AVA. Swelling of variable degree generally increased day after day for the first three postoperative days, but it disappeared almost completely between the seventh to ninth postoperative days.
The maximum swelling was observed either on the second or third postoperative day. The maximum increase reached about 1.5 times the postoperative circumference.
Although it is generally believed that contralateral limbs will not be affected by the operation, we observed temporary postoperative swelling of contralateral limbs lasting for three days in several cases.
Diameter of the vessels to be anastomosed : When the vessels to be anastomosed measured more than 4 mm in diameter maximum swelling of the limbs was observed, and 2 dogs weighing 18 Kg each died on the first postoperative day. With small dogs whose vessels measured less than 2 mm in diameter stricture at a part of AVA was noted in all cases, but no mortality was recorded as the result of stricture.
The experiment was most successful with medium-sized dogs whose femoral vessels measured between 4 mm and 2 mm in diameter. Satisfactory blood circulation to the periphery through the reconstructed bypass was observed with each case.
Effect on walking : Some difficulty on walking was naturally observed in all cases, as being expected preoperatively, which was particularly true with the dogs whose limbs were badly swollen for the first three days after surgery. This disadvantage, however, disappeared gradually.
Necrosis of the skin : Necrosis of the skin at the lower part of the leg near the ankle was observed with one case, but the necrotic skin had nothing to do with the operative wound. No evidence of necrosis was observed with the rest of the experimental dogs.
Ecchymosis : No evidence of ecchymosis was proved with any dogs except for one which died on the first postoperative day.
Skin temperature : No significant changes of skin temperature measured at the lower extremities were recorded in all cases after the AVA was completed.
Blood pressure : Changes of blood pressure at the lowest distal region of the great saphenous vein were as follows.
1. The femoral arterial pressure of the adult dog was 120/80 mmHg (see Fig. 11 ).
2. The femoral venous pressure was 11/9 mmHg (see Fig. 12 ).
3. The pressure at the lowest distal region of the great saphenous vein after the blockage of the unilateral femoral vein showed 70 mmHg.
4. The pressure at the lowest distal region of the great saphenous vein after the blockage of the unilateral femoral artery showed 70 mmHg to 25-30 mmHg (see which showed a reading 2-3 mmHg higher than the normal pressure.
Angiogram : An angiogram taken 2 months after surgery proved it to be a good blood flow through the AVA to the venous field. It was observed that the subcutaneous venules in the thigh had been markedly developed, forming a plexus , and they looked as if they had been arterialized. (see Fig .17 ) These small vessels were spread over the muscular layers supplying nourishment . The development of these vessels were seen more in number at the thigh than at the leg, where it was not so intensive as to form a plexus .
The circulation of the blood, therefore, was less intensive in the leg . In the venous field, the blood return depended on the small vessels developed in the lower extremities and on the vein which had not been influenced by the AVA . S -24 normal throughout, but a portion of the muscles in the leg demonstrated some dystrophic changes (see Fig, 18 , 18a, 18b,19, 20, and 21).
In the obstructed cases, growth of the subcutaneous capillaries was seen in the thigh and in the peripheral field, but it was smaller than nonobstructed cases. Bleeding in a part of the connective tissue was also observed.
The which resulted in hemorrhaging in the intra-wall space as well as in the external space of the vessels (see Fig. 22, 23) . The thrombus in the internal surface of the vessels was gradually organized pathologically.
No abnormalities of the vessels were reported in the medium or small sized vessels or the capillaries.
As for the muscular tissues of the lower extremities, some muscular atrophy or muscular degeneration was detected in all the cases, but, of course, the severity of the pathological changes were different individually (see Fig. 24 , 25.).
S -25

Discussion
The significance and purpose of making the AVA is to supply more blood to the peripheral ischemic tissues and organs below the obstruction. Therefore it is most important to keep good patency throughout the AVA in order to assure good blood circulation to the periphery.
There are three major factors for the formation of thrombus in the AVA :
1. Changes in velocity of the blood flow.
2. Changes of the vascular form.
Changes of the blood contents,
In regard to changes of the blood flow, it is absolutely impossible to avoid the influence, It is presumed that the vessels with a caliber of less than 4 mm may be coated inevitably with a fibrin lining sooner or later.
Arthur N. Thomas3 contended that tubes less than 4 mm in diameter were unsatisfactory, and that at the six month follow-up examination , the venous segment of the fistula was closed in all instances. But in six out of eight cases followed up that far , the In an attempt to know the relationship between the blood flow and the diameter of the vessels, we measured preoperatively the diameter of the vessels on which AVA was to be performed. The dogs with vessels measuring more than 4. 5 in diameter died within 24 hours of the surgery with a high degree of swelling on the operated side as shown in Figure 5 '.
From the theorem of Bernouilli, the blood flow Q is in proportion to the product of S -27 blood velocity V and the cross section of the vessel S (Q=VS). On the contrary, the blood flow Q is in inverse proportion to the peripheral resistance of the blood flow R. P is the blood pressure, and p is the density of the blood flow (Fig. 28) .
If the blood pressure is 150 mmHg and the cross section of the vessel is 4 or 5 milimeter in diameter, the blood flow is within the limits of 500 to 1000 ml per minutes.
We can then assume that the peripheral resistance in the venous system in less than that of the peripheral arterial system as the elasticity of the arterial wall is greater than that of the venous wall. Then, the blood flowing into the venous segment will probably circulate more rapidly because the peripheral venous resistance is decreased and the expansion of the venous cross section with AVA may be done.
The excessive arterial blood flow in the venous segment naturally predispose swelling of high degree in the periphery. This venous stasis of high degree in the lower extremities causes imbalance of blood circulation and exerts considerable influence on the heart. I presume that some dogs died of shock caused by this.
In conclusion, it is necessary to study further on problems of metabolic and circulatory balance immediately after the operation lest imbalance of circulation should arise.
In several cases, temporary swelling was observed on the contralateral limb. This The small vessels were found to be more in number , as well as in density, in the thigh than in the legs, permeating into the tissues in order to supply nourishment ( Systemic review of what has been observed and studied so far allows us to present a hypothesis on the blood circulation circle after the completion of AVA as described below.
A chart of inferred blood circulation after establishment of AVA.
Thrombus in small arteries small arteries < arterioles V-A shuntig tissue
Femoral artery -> AVA --> femoral vein --> small vein capillaries
Other veins <--small vein < subcutaneous venules < tissue I tissue <---newly built plexal networks which seemed to be arterialized. Here it becomes a problem that absolute blood volume circulating through the newly built passageway is not sufficient to nourish the entire lower extremity if the blood pressure is kept low. A question may be raised, "How much blood volume and blood pressure are maintained in the capillary phase and in the field after flowing through the venous arterial fistulae?" We have observed a few cases of muscular atrophy of the legs.
Further investigation is therefore required in order to resolve these problems.
In cases of secondary obstruction after completion of AVA, tissues in the lower extremity are nourished by two vessels, which are formed slowly over a long period of time ; one is branched from the external iliac artery and the other from the internal iliac artery (see Fig. 27 ). 
